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coonhound. Following a 1.5-year course of chronic leukemia that was in a clinical remission, the dog was 
presented for a protruded left globe. Orbital ultrasound revealed a vascular mass located ventromedially 
and causing indentation of the sclera. Skull computed tomography showed exophthalmos due to a soft 
tissue mass and concurrent left mandibular bony lysis. Abdominal ultrasound and computed tomography 
revealed a large right adrenal mass, peritoneal lymphadenopathy, multiple liver nodules, kidney infarcts, 
and dorsal body wall nodules. A diagnosis of uveal lymphoma with scleral extension was obtained on 
histopathology after surgical removal of the affected eye. Cancerous cells were large with high-grade 
proliferative features, consistent with T-cell lymphoma based on immunophenotyping (CD3+/CD20-). The 
dog was euthanized 2 days postoperatively due to declining systemic condition. Richter’s syndrome is a 
rare condition, but generally carries a grave prognosis. To the authors’ knowledge, this is the first report of 
Richter’s syndrome in a veterinary patient presenting with an ophthalmic manifestation. 
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Abstract
This report documents the progression of chronic
lymphocytic leukemia into diffuse aggressive lymphoma,
or Richter’s syndrome, first manifesting as unilateral
ophthalmic disease in a 10-year-old coonhound. Following
a 1.5-year course of chronic leukemia that was in a clinical
remission, the dog was presented for a protruded left
globe. Orbital ultrasound revealed a vascular mass located
ventromedially and causing indentation of the sclera. Skull
computed tomography showed exophthalmos due to a
soft tissue mass and concurrent left mandibular bony
lysis. Abdominal ultrasound and computed tomography
revealed a large right adrenal mass, peritoneal
lymphadenopathy, multiple liver nodules, kidney infarcts,
and dorsal body wall nodules. A diagnosis of uveal
lymphoma with scleral extension was obtained on
histopathology after surgical removal of the affected eye.
Cancerous cells were large with high-grade proliferative
features, consistent with T-cell lymphoma based on
immunophenotyping (CD3+/CD20-). The dog was
euthanized 2 days postoperatively due to declining
systemic condition. Richter’s syndrome is a rare condition,
but generally carries a grave prognosis. To the authors’
knowledge, this is the first report of Richter’s syndrome in
a veterinary patient presenting with an ophthalmic
manifestation.
Introduction
Lymphoma is a common malignant neoplasm in dogs, but a
lesser known variant is Richter’s syndrome. Richter’s syndrome
(RS) is defined as a clinical condition in which indolent chronic
lymphocytic leukemia (CLL) transforms into aggressive high-
grade lymphoma. RS is a well-documented condition in
humans, with an overall prevalence of up to 20% in the CLL
population [1]. Clinically, patients typically present with
abdominal pain due to organomegaly [1]. Diagnosis is
confirmed via biopsy of the affected tissue, coupled with a
history of CLL. Unfortunately, the prognosis is grave [1]. Most
cases of RS in humans (90%) result from the transformation of
a B-cell CLL into a B-cell lymphoma [1,2]. The transformation
of T-cell CLL into large T-cell lymphoma is exceedingly rare and
to our knowledge, only one human case report exists [1].
Although RS has been previously described in animals, the
syndrome is rare in veterinary medicine with less than a dozen
cases reported in dogs to date [3-5]. A recent retrospective
study described 153 dogs with CLL, in which 8 cases (5.2%)
developed RS – 6 having a B-cell immunophenotype and 2
having a T-cell immunophenotype [4]. None of these cases had
ocular manifestations. Here we report the clinical features,
diagnostic test results, and outcome of a dog that was
diagnosed with T-cell RS based on initial ophthalmic complaint.
This is the first case report to describe RS as an ocular
manifestation in any veterinary species.
Case Description
A 10-year-old, 20 kg, spayed female, treeing walker
coonhound was presented to Iowa State University’s Lloyd
Veterinary Medical Center (ISU-LVMC) Ophthalmology service
for a protruded left globe of 1 week duration. Previously, the
dog was in clinical remission for T-cell CLL that was diagnosed
1.5 years prior to presentation and managed with prednisone
(5 mg PO q 24 h) and chlorambucil (2.5 mg PO q 24 h) by the
ISU-LVMC Oncology service.
On physical examination, the dog was quiet, alert, and
responsive with slightly tacky, pink mucous membranes, but
normal capillary refill time, respiratory rate, and heart rate.
The rectal temperature was mildly elevated at 102.9 °F. The
patient’s oral cavity was unremarkable, and no pain was
elicited upon opening the jaws. Lymph node palpation was
within normal limits. Ophthalmic examination was
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unremarkable in the right eye, but revealed several
abnormalities in the left eye, including vision loss (absent
menace response and dazzle reflex), mild exophthalmos and
resistance to globe retropulsion, mild lateral strabismus,
severe conjunctival hyperemia and chemosis, and diffuse
marked corneal edema that precluded visualization of the
intraocular structures (Figure 1). The intraocular pressure was
measured with rebound tonometry and was elevated at 35
mmHg. Based on the examination findings a retrobulbar mass
was suspected.
Figure 1 Unilateral ophthalmic disease in a 10-year-old
coonhound developing 1.5 years following diagnosis of
chronic lymphocytic leukemia (a) Note the mild
exophthalmos and lateral strabismus of the left globe with
conjunctivitis and pronounced corneal edema. View of
patient from above (b) to highlight the mild left-sided
exophthalmos.
A systemic workup, including lab work and imaging studies,
was recommended based on the patient’s history of CLL and
the suspected left-sided retrobulbar mass. The complete blood
count was unremarkable, while serum biochemistry profile
showed mild liver enzyme elevations (alanine
aminotransferase: 169; reference interval: 24-90; alkaline
phosphatase: 350; reference interval: 20-150), mild
hypoproteinemia (2.6; reference interval: 2.7-4.0), and mild
decrease in BUN (6; reference interval: 10-30). Urinalysis
showed trace proteinuria but was otherwise unremarkable.
Lymph node measurements and fine needle aspirates were
normal. Three view thoracic radiographs were within normal
limits. Ultrasound of the left orbit with a linear 15 MHz probe
revealed an approximately 8 mm, bilobed vascular mass in the
ventromedial orbit causing indentation of the sclera medially
(Figure 2). The anterior chamber OS was filled with an
amorphous, echogenic material. A skull computed tomography
(CT) showed left-sided exophthalmos due to an elongated soft
tissue attenuating mass closely associated with the
ventromedial aspect of the left globe (Figure 3a). The mass
was seen extending medially and ventrally from the medial
anterior chamber into the wall of the orbit. Additionally,
severe left rostral mandibular bony lysis from tooth 304 to 309
was noted (Figure 3b). An approximately 7 cm right adrenal
mass was observed on abdominal ultrasound (Figure 4) and CT
(Figures 5a and 5b) dissecting into the caudal vena cava.
Abdominal CT further revealed a 5 cm hypoattenuating, round,
non-contrast enhancing mass in the right liver lobe (Figure 5c),
enlargement of several abdominal lymph nodes (mesenteric,
kidney, and left medial iliac), wedge-shaped filling defects in
the right kidney, and soft tissue nodules in the dorsal body wall
fat. Given these imaging findings, including the ocular/orbital
mass, the left rostral mandibular lysis, the liver nodules, the
multifocal peritoneal lymphadenopathy, and soft tissue
nodules, disseminated lymphoma was considered a top
differential. Due to the possibility of the adrenal mass being a
pheochromocytoma, an electrocardiogram and systolic blood
pressure via Doppler were performed once the patient
recovered from general anesthesia. The patient’s heart rhythm
and blood pressure were normal and recovery from anesthesia
was uneventful.
Figure 2 Ocular ultrasound of the left eye and orbit with a
15 MHz linear probe (a) Dopper (b) showing an
approximately 8 mm, bilobed vascular mass in the
ventromedial orbit causing indentation of the sclera
medially.
Figure 3 Transverse (a) and dorsal (b) images of skull CT
showing left exophthalmos due to a soft tissue mass as well
as left mandibular bony lysis.
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Figure 4 Abdominal ultrasound revealed a large right
adrenal mass (white arrows) dissecting into the caudal vena
cava (asterisk).
Figure 5 Sagittal (a) and transverse (b, c) images of
abdominal CT showing a large, contrast enhancing irregular
hypoattentuated right adrenal gland mass (asterisk)
compressing the caudal vena cava (a, b) and a 5 cm
hypoattenuating, round, non-contrast enhancing mass
(black arrow) in the right liver lobe (c).
Five days later, surgical removal of the left eye and
associated mass was requested by the owner for diagnostic
and palliative benefits. Upon re-examination of the left eye, an
ovoid 7 mm area of dense cellular infiltrate could be
appreciated in the axial cornea. The patient was blood typed
and cross matched prior to surgery. Fine-needle aspirates of
the mandibular lesion were obtained under general anesthesia
and showed a monoclonal population of medium to large
lymphocytes consistent with a diagnosis of lymphoma. The left
eye and orbital contents were surgically removed
(exenteration) and the patient recovered uneventfully from
anesthesia. Grossly, examination of the exenterated tissue
revealed a fleshy, pink to red mass closely associated with the
globe under the inner aspect of the third eyelid (Figure 6a). On
sagittal section, the mass extended through the sclera and into
the anterior segment of the globe, effaced the ventral anterior
uvea (iris and ciliary body), filled much of the anterior
chamber, and was adherent to the cataractous lens (Figure
6b). Histologically, the mass was composed of sheets of large,
atypical lymphocytes (Figure 7a), with roughly 40 mitotic
figures in 10X and 400X fields (Figure 7b). Neoplastic round
cells were also noted in the anterior chamber, iris, choroid,
vitreous, and posterior episclera. Immunohistochemistry
showed a CD3+/CD20- homogenous population of cancerous
cells, indicating T-cell lineage (Figure 7c). The final
histopathologic diagnosis was large cell, high grade T-cell
lymphoma. Secondary diagnoses included severe intraocular
hemorrhage, cortical cataract, segmental retinal detachment,
and severe, neutrophilic keratitis with Descemet’s membrane
rupture.
The day following the exenteration, the owner commented
that the dog appeared to be non-painful, was more energetic,
and had a good appetite. Unfortunately, the improvement was
short-lived as the owner elected humane euthanasia two days
after surgery due to rapidly declining systemic health. A
necropsy was offered but declined.
Figure 6 Gross appearance of the globe after exenteration
(a) and sagittal section (b). Note the fleshy, pink to red mass
(asterisk) closely associated with the globe underneath the
third eyelid (a), and its extension into the anterior chamber
(b), its adherence to the cataractous lens, the obliteration of
the iris and ciliary body, and the extra-scleral extension
(asterisks).
Figure 7 Photomicrographs depicting neoplastic
lymphocytes infiltrating the iris and extending into the
anterior chamber (AC) and posterior chamber (PC) (a) H&E
stain, bar=200 µm. There are several mitotic figures (b,
arrows); H&E stain, bar=50 µm. The neoplastic cells are
CD3+ (c); immunohistochemistry, DAB chromogen, bar=20
µm.
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Discussion
This report describes RS in a dog in which previously
diagnosed T-cell CLL manifested as high-grade ocular T-cell
lymphoma. It is unique as (i) an ocular manifestation of RS has
not been previously documented in dogs, and (ii) the
phenotype of lymphoma was T-cell whereas most cases are
described in the human and veterinary literature are B-cell
[2,4]. In fact, to the authors’ knowledge, only one report in
humans documents the transformation of T-cell CLL to high
grade T-cell lymphoma [1].
Richter’s syndrome is rare in veterinary medicine. To date, it
has only been reported in 10 dogs [3-5] and no other
veterinary species. Of those 10 dogs, none had an ocular
manifestation of lymphoma as described in the present report.
Most dogs had B-cell phenotype CLL, although, two-thirds of
canine CLL have a T-cell phenotype [4]. In a recent review of
canine leukemia, 6 of 22 CLL cases developed RS secondary to
their B-cell CLL, or about 27% [4], which represents a similar
percentage of RS development in human patients with a B-cell
phenotype (2 to 20%) [2]. In this same study, 2 of 22 dogs (9%)
developed T-cell RS [4]. Dogs with RS display clinical signs
similar to humans including fever, weight loss,
lymphadenopathy, and abdominal pain. Complete blood
counts often reveal anemia, lymphopenia, and
thrombocytopenia. Sadly, these patients deteriorate rapidly,
and their median survival time in one report was only 41 days
[5].
This dog’s ocular manifestation of RS is unique, and many of
the clinico-pathologic findings were like human ocular cases
including neoplastic round cell invasion of the orbit [6], sclera
[7], iris [8], ciliary body [8], choroid [7,8], and vitreous [9,10].
Neoplastic round cells were also seen in the anterior chamber
of this dog’s left eye. Of note, this canine patient had CD8+ T-
cell CLL diagnosed 1.5 years prior to the development of high
grade CD3+/CD20- T-cell ocular lymphoma. This combination
of T-cell CLL to high grade T-cell lymphoma is rare and has
been only been documented once in the human literature [1].
Richter’s syndrome, or Richter syndrome, is a clinico-
pathologic term used to describe the development of
aggressive lymphoma in patients with CLL. The first description
was noted by Maurine Richter in 1928, who reported rapid
decompensation in a CLL patient, following the development
of lymphadenopathy and hepatosplenomegaly [11]. RS refers
to either the transformation of CLL into a high-grade form of
lymphoma, or the development of lymphoma as a secondary,
independent cancer in a patient with CLL. The syndrome has
been cited to occur in up to 20% of human patients with CLL,
of which the majority suffer from classic, or transformative, RS
[1,12]. It has been linked to immune-suppressed CLL
individuals obtaining a viral infection, such as Epstein-Barr
virus, or having underlying genetic defects [13-15]. The role or
causative relationship between Epstein-Barr and Richter’s
transformation has yet to be elucidated [13]. Clinically, human
RS patients present febrile with progressive lymphadenopathy
and elevated serum lactate dehydrogenase, with no systemic
evidence of infection [14]. Often their blood count
abnormalities (anemia, neutropenia, thrombocytopenia) are
thought to occur secondary to their CLL [13]. Retroperitoneal
lymphadenopathy, splenomegaly, and hepatomegaly are
common, and patients often complain of abdominal pain [16].
Diagnosis is confirmed via biopsy of an affected organ coupled
with the history of CLL. Unfortunately, these patients
deteriorate rapidly and mean survival time is cited as merely 6
months with conventional chemotherapy [17]. Extranodal RS
in humans has been reported to occur in bone, bronchi, the
central nervous system, the gastrointestinal system, nose, skin,
face and testis [18-20]. To the authors’ knowledge, there are
only 7 reports of extranodal RS affecting ocular or periocular
tissue in humans. These include vitreal and subretinal RS
[9,10], panuveal (iridal, ciliary body, choroidal) RS [8],
choroidal with scleral extension RS [7], and 3 cases of orbital
RS [6].
The major limitation of this case report is the lack of
necropsy confirming lymphoma in the abdomen. While it is
presumed that disseminated lymphoma affected multiple
abdominal organs as seen with CT (right adrenal, liver,
mesenteric lymph nodes, body wall), samples of these organs
were not obtained. Instead, the results of aspirates from the
area of mandibular lysis and biopsy of the ocular tissues were
used to confirm the diagnosis of high grade CD3+ T-cell
lymphoma. A diagnosis of RS was made based on the dog’s
documented history of CD8+ T-cell CLL, coupled with the
clinical findings of weight loss, fever without evidence of
infection, unremarkable complete blood count, abdominal
lymphadenopathy, hepatomegaly, and extranodal ocular tissue
expansion with T-cell lymphoma. It is unclear, however, if this
dog’s condition represents the transformative type of RS, or RS
due to dual, independent leukemia and lymphoma cancers.
This report describes an unusual presentation of suspect RS
in a canine patient previously diagnosed with T-cell CLL.
Although rare, given the possibility of CLL transforming into an
aggressive, lymphoblastic lymphoma, RS should be a
differential for any canine patient previously diagnosed with
CLL presenting with acute ocular clinical signs.
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